Detection of early necrosis in a canine model of low flow myocardial ischemia using 125I-antimyosin (Fab')2.
Low flow myocardial ischemia in the distribution of the left anterior descending coronary artery was established in 32 anesthetized dogs. The early development of irreversible myocardial injury was identified using 125I-antimyosin (Fab')2--a specific immunological marker of myocardial necrosis. The simultaneous injection of 131I-nonspecific (Fab')2 controlled for variables unrelated to specific antimyosin activity. It was also possible to calculate the relative uptake of 125I-antimyosin (Fab')2 in the ischemic area. In order to prevent recirculation of the (Fab')2, and to limit the time of exposure to the myocardium, the fragments were injected directly into the coronary circulation during diversion of the coronary sinus effluent. The antibody fragments were given either two, three or five hours after the onset of low flow in different groups of dogs and the animals were sacrificed 60 minutes later. Selective accumulation of 125I-antimyosin (Fab')2 in the ischemic area occurred between two and three hours after the onset of low flow ischemia indicating that necrosis was already established at this time. Macroautoradiographs of cross sections of the left ventricle and autoradiographs of microscopic sections of the ischemic myocardium independently confirmed selective accumulation of 125I-antimyosin (Fab')2 and hence necrosis, at three hours after the onset of low flow. In this study the use of 125I-antimyosin (Fab')2, in contrast to the use of histology, as a marker of necrosis avoided error due to sampling and also permitted the detection of cell death early during the ischemic process. The demonstration, within a narrow time frame, of early necrosis in this low flow preparation provides a potential model with which to evaluate agents for myocardial preservation in obstructive coronary disease.